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(54) [Title of the Invention] 

COMPOSITIONS FOR HYPERESTHESIA 

(57) [Abstract] 

[Subject] Prevention and treatment of dentin hyperesthesia. 

[Solution Means] Compositions for hyperesthesia for the effective prevention 
and treatment of dentin hyperesthesia, which contain particulate substances with particle 
diameters in the range of 1.0-5.0 |im of hydroxyapatite, tricalcium phosphate, or 
hydroxyapatite or tricalcium phosphate carrying at least one metal ion selected from 
among a group consisting of silver, zinc. 



[Scope of the Patent Claims] 

[Claim 1] Compositions for hyperesthesia characterized by the fact that they 
contain at least hydroxyapatite with particle diameters in the range of 1.0-5.0 jam. 

[Claim 2] Compositions for hyperesthesia characterized by the fact that they 
contain at least tricalcium phosphate with particle diameters in the range of 1.0-5.0 ^m 

[Claim 3] Compositions for hyperesthesia as described in Claim 1 or Claim 2, 
characterized by the fact that they contain collagen in the amount of 0.1-10.0% 

[Claim 4] Compositions for hyperesthesia as described in Claim 1 , characterized 
by the fact that the hydroxyapatite carries at least one metal ion selected from a group 
consisting of silver, zinc, and copper 

[Claim 5] Compositions for hyperesthesia as described in Claim 2, characterized 
by the fact that the tricalcium phosphate carries at least one metal ion selected from a 
group consisting of silver, zinc, and copper 
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[Detailed Description of the Invention] 
[0001] 

[Fields of Industrial Application] The present invention pertains to 
compositions for hyperesthesia that can be used to effectively prevent and treat dentin 
hyperesthesia and that are useful for strengthening the periphery of the dentin. 

[0002] 

[Conventional Technology] The sometimes sharp, electric shock-like pain felt 
in a tooth when a cold or hot drink or a sweet or sour food is present in the mouth is 
believed to be attributed to stimulation of the nerve via the dentin. The dentin itself is 
penetrated by many microtubules in which tissue fluids are present. It is believed that 
when the dentin is exposed, the dental pain mentioned above is caused by stimulation of 
the sensory nerve present near the boundary of the dental pulp and the dentin. This 
stimulation can be induced by anything that can move the tissue fluids present in the 
dentin microtubules. Therefore, mechanical or temperature stimulation, and stimulation 
induced by sweetness, sourness, or even a change in osmotic pressure can induce pain via 
the dentin. For example, eating, drinking, brushing the teeth with a toothbrush, or 
exercises can induce pain and thus interfere considerably with our daily life. 
Hyperesthesia at the neck of a tooth due to abrasive wear of the tooth caused by 
inappropriate brushing with a toothbrush or deficiency of the enamel or cementum caused 
by erosion and hyperesthesia of the dental root surface caused by receding gingival tissue 
due to erroneous use of a toothbrush have been documented. With the recent increase in 
the age of our population and the tendency to try and preserve teeth with pulp, instances 
of dentin hyperesthesia induced by receding gingival tissue or exposure of the root of the 
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tooth are on the increase. 

[0003] The purpose of the current treatment method for dentin hyperesthesia is to 
prevent the movement of liquids in the dentin microtubules. Methods for cutting off 
external stimulation by a drug include (1) a method involving mechanical coating of the 
exposed dentin surface or plugging of the dentin microtubules, (2) a method involving 
promoting calcification in the dentin microtubules for the purpose of plugging the 
tubules, and (3) a method involving the degenerative coagulation of dentinoblasts. (1) 
involves filling v^ith a glass ionomer cement, coating with silicone, coating with 
potassium oxalate, etc. (2) involves coating with zinc chloride, paraform, strontium 
chloride, etc. And (3) involves coating with sodium fluoride, etc. Toothpastes with 
blended-in agents that are useful for dentin hyperesthesia have been investigated and 
developed because any therapeutic method for dentin hyperesthesia that involves the use 
of a toothpaste is bound to be simple and convenient with regard to daily life. Although 
irritating pain is of concern, daily brushing is nevertheless necessary, because if the teeth 
are not brushed, the frequency of occurrence of erosion of the dental root surface due to 
exposure of the dentin will increase and gum diseases and deterioration will occur. 

[0004] Toothpastes suitable for hyperesthesia include, for example, toothpaste 
with blended-in aluminum lactate and aluminum fluoride (T. Uchida et al., Kodai Shishi 
[Dental Journal of Hiroshima University], 7, 152-158, 1975), toothpaste with blended-in 
strontium chloride (S. Uchida et al., Nichishi Shushi [Dental Weekly of Japan], 22, 468- 
491, 1980), toothpaste with a blended-in aluminum compound (T. Nakamura et al., 
Nippon ShikaHyoron [Japanese Dental Review], 535, 263-269, 1987), toothpaste 
containing aluminum lactate (E. Komeda et al., Nichi Shiho Shi [Japanese Journal of 
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Preventive Dentistry], 33, 1,070-1,077, 1990), toothpaste containing zinc sulfate and 
aluminum chloride (K. Hori et al., Nippon Shika Hyoron [Japanese Dental Review], 568, 
237-243, 1990), toothpaste with blended-in potassium nitrate (T. Nagata et al., Nichishi 
Shushi [Dental Weekly of Japan], 34, 465-471, 1992), and so on. 
[0005] 

[Problems to be Solved by the Invention] These toothpastes, however, have the 
following shortcomings: irritation of the pulp or gingival tissue, staining of the teeth, 
non-persistent efficacy, insufficient efficacy, etc., and thus are not altogether 
satisfactory. In addition, brushing can cause abrasive damage not only to the tooth 
surface but also to the gingival tissue. Dentin and cementum are not as strong as enamel 
and thus are more vulnerable to abrasive wear and erosion by acids. Therefore, when 
hyperesthesia appears, the dental root must be protected in addition to the treatment. 
None of the toothpastes mentioned serves to protect the dental root. 

[0006] 

[An Approach to Solving the Problems] In order to achieve the aforementioned 
goals, we carried out extensive studies on compositions for hyperesthesia with high 
preventive and therapeutic effects on dentin hyperesthesia and with excellent therapeutic 
effect on dental root erosion and found that compositions for h5^eresthesia with excellent 
preventive and therapeutic effects on dentin hyperesthesia could be obtained using 
hydroxyapatite, antibacterial hydroxyapatite, tricalcium phosphate, or antibacterial 
tricalcium phosphate particles with particle diameters in the range of 1.0-5.0 |im. 

[0007] We also found that blending collagen into the compositions could 
synergistically increase the preventive and therapeutic effects on dentin hyperesthesia. 
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Moreover, these compositions for hyperesthesia were found to be safe, did not stain the 
teeth, gave an excellent "feeling", and had a persistent effect. These findings led to the 
development of the present invention. 

[0008] It has been shown that hydroxyapatite can be used to fill minute defects in 
the enamel and bring about recalcification to prevent erosion (see "Erosion-preventing 
effect of toothpaste with blended-in hydroxyapatite" M. Kaji, Shika Journal [Journal of 
Dentistry], Vol. 39, No. 6, June 1994). It has also been demonstrated that collagen can 
moderate irritation of the oral mucosae and improve the sense of taste (see Japanese 
Patent Publication No. 60[1985]-48,919), and it can also protect the gingivae and teeth 
(see Japanese Patent Publication No. 61 [1986]-1 7,508). The findings that hydroxyapatite 
and tricalcium phosphate with particle diameters in the range of 1.0-5.0 |im can seal and 
calcify the dentin microtubules and adhere to the cementum and dentin to protect them, 
and that the concomitant use of collagen with the aforementioned hydroxyapatite or 
tricalcium phosphate can fiirther enhance their preventive and therapeutic effects on 
hyperesthesia by promoting the sealing and calcification of the dentin microtubules as 
well as adhesion to the cementum and dentin for their protection have not been reported. 
Antibacterial hydroxyapatite and/or antibacterial tricalcium phosphate can be obtained by 
allowing hydroxyapatite and/or tricalcium phosphate to adsorb and carry at least one 
metal ion selected from among silver, zinc, and copper, and the use of antibacterial 
hydroxyapatite or antibacterial tricalcium phosphate can not only realize the effects of 
hydroxyapatite and tricalcium phosphate mentioned above but, due to their antibacterial 
fiinction, can also enhance these effects by protecting the tooth surface from bacteria. 

[0009] The content of hydroxyapatite, tricalcium phosphate, antibacterial 
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hydroxyapatite, or antibacterial tricalcium phosphate in the intraoral cavity compositions 
of the present invention is preferably greater than 0.1%. If the content is less than 0.1%, 
contact between the apatite and decalcified part of the tooth or the dentin microtubules 
becomes difficult and thus the effect of the present invention can not be satisfactorily 
achieved. In addition, hydroxyapatite, tricalcium phosphate, antibacterial hydroxyapatite, 
or antibacterial tricalcium phosphate can produce the effects of the present invention 
when their particle diameters are within the range of 1.0-5.0 |im, and preferably 1.0-2.0 
|im. When the particle sizes used are out of the ranges mentioned above, the particles 
will either be too small or too large with respect to the dentin microtubules and thus will 
not be able to seal the dentin microtubules. As a result, the therapeutic effect on 
hyperesthesia will be reduced. Furthermore, the collagen for use in blending can be 
soluble or insoluble and the amount blended with respect to the total weight should be in 
the range of 0.1-10.0%, and preferably 0.1-5.0%. 

[0010] The intraoral cavity compositions of the present invention can be obtained 
by blending the aforementioned hydroxyapatite, tricalcium phosphate, antibacterial 
hydroxyapatite, or antibacterial tricalcium phosphate with other toothpaste components 
and preparing the mixture into a paste, liquid, or powder by means of known procedures. 
In addition to the necessary components, other commonly used additives such as a 
polishing agent, wetting agent, surfactant, perfume, sweetener, preservative, various 
effective components, etc., may be suitably added to the intraoral cavity compositions of 
the present invention in an amount that will not interfere with the effect of the present 
invention and is within the pharmacologically permissible range. Concrete examples of 
these components are given below. 
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Polishing Agent : calcium carbonate, calcium pyrophosphate, calcium phosphate, 
silicic anhydride, aluminum silicate, aluminum hydroxide, calcium hydrogen phosphate, 
etc. 

Wetting Agent : glycerin, sorbitol, propylene glycol, polyethylene glycol, 
dipropylene glycol, maltitol, etc. 

Surfactant : alkyl sulfates, alkyl benzenesulfonates, sucrose fatty acid esters, 
lauryl sodium sulfate, etc. 

Viscosity Increasing Agent : hydroxyethyl cellulose, sodium carboxymethyl 
cellulose, carrageenan, carboxyvinyl polymers, sodium polyacrylate, xanthan gum, etc. 

Preservative : sodium benzoate, methylparaben, para-hydroxybenzoic acid ester, 
alkyl diaminoethyl glycine hydrochloride,etc. 

Sweetener : saccharin sodium, xylitol, stevioside, etc. 

Perfume : menthol, orange oil, spearmint oil, peppermint oil, lemon oil, 
eucalyptus oil, methyl salicylate, etc. 

Other Components : allantoin, tocopherol acetate, isopropyl phenol, P- 
glycyrrhizinic acid, trichlosan, chlorhexidine, dextranase, chlorophyll, flavonoid, 
Triclosan, hinokitiol, etc. 

[0011] 

[Embodiment of Implementation of the Invention] The present invention will 
now be explained in more detail by giving actual examples of the present invention in 
Actual Examples 1-13 and actual examples of the use of the toothpaste compositions of 
the present invention in Actual Examples 14-15. However, the present invention is not 
limited to the actual examples given below. "%" used in each example represents "% by 
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weight". 

[0012] 

[Actual Example 1] 

Toothpaste Composition 

calcium carbonate 29.0% 

hy droxyapatite 1 . 0 

glycerin 25.0 

propylene glycol 10.0 

polyethylene glycol 6.0 

lauryl sodium sulfate 0.5 

hydroxyethyl cellulose 1 . 0 

aqueous sorbitol solution (70% concentration) 0.2 

methylparaben 0 . 1 

menthol 0.5 

water 26.7 



Total 100.0 

[0013] 

[Actual Example 2] 

Toothpaste Composition 



silicic anhydride 37.0% 
hy droxyapatite 5.0 

glycerin 20.0 
propylene glycol 9.0 
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lauryl sodium sulfate 0.5 

hydroxyethyl cellulose 1 . 0 

aqueous sorbitol solution (70% concentration) 1 .7 

methylparaben O.I 

menthol 0.8 

mater 24.9 



Total 100.0 



[0014] 

[Actual Example 3] 

Toothpaste Composition 

calcium hydrogen phosphate 20.0% 

hydroxy apatite 10.0 

glycerin 20.0 

propylene glycol 10.0 
polyethylene glycol 5.0 
lauryl sodium sulfate 0.8 
hydroxyethyl cellulose 0.5 
collagen 0.1 
methylparaben 0.1 
aqueous sorbitol solution (70% concentration) 3.3 

water 30.2 



Total 100.0 
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[0015] 

[Actual Example 4] 

Toothpaste Composition 

aluminum hydroxide 1 1 .0% 

hy droxyapatite 35.0 

glycerin 21.8 
propylene glycol 5 . 0 

lauryl sodium sulfate 1 .6 

sodium benzoate 0. 1 

aqueous sorbitol solution (70% concentration) 4.5 

water 21.0 



Total 100.0 



[0016] 

[Actual Example 5] 

Toothpaste Composition 

tricalcium phosphate 1 7.0% 

hydroxyapatite 17.0 

silicic anhydride 12.7 

glycerin 11.0 

propylene glycol 10.0 
lauryl sodium sulfate 1.0 
butylparaben 0.2 
aqueous sorbitol solution (70% concentration) 5.0 
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water 26.1 

Total 100.0 

[0017] 

[Actual Example 6] 

Toothpaste Composition 

calcium carbonate 35.0% 

tricaicium phosphate 0. 1 

glycerin 20.0 

lauryl sodium sulfate 1 .0 

hydroxyethyl cellulose 1 .0 

para-oxybenzoic acid ester 0.1 

spearmint 0.5 

aqueous sorbitol solution (70% concentration) 6.7 

collagen 10.0 

water 25.6 

Total 100.0 

[0018] 

[Actual Example 7] 

Toothpaste Composition 

silicic anhydride 1 1 .0% 

tricaicium phosphate 5.0 

glycerin 22.0 
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propylene glycol 2.0 

lauryl sodium sulfate 1 ,0 

carboxymethyl cellulose 1,2 

carrageenan 0.8 

methy Iparaben 0 . 1 

menthol 0.6 

aqueous sorbitol solution (70% concentration) 16.7 

water 39.6 



Total 100.0 



[0019] 

[Actual Example 8] 

Toothpaste Composition 

calcium hydrogen phosphate 20.0% 

tricalcium phosphate 1 4.0 

glycerin 19.6 

propylene glycol 10.0 
lauryl sodium sulfate 1 .0 

carrageenan 0.4 
para-hydroxy benzoic acid ester 0. 1 

spearmint 0.6 
aqueous sorbitol solution (70% concentration) 8.4 

water 25.9 
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Total 100.0 



[0020] 

[Actual Example 9] 

Toothpaste Composition 

tricalcium phosphate 20.0% 

calcium hydrogen phosphate 20.0 

glycerin 27.0 

propylene glycol 3.0 
lauryl sodium sulfate 1 .0 

xanthan gum 0.5 
collagen 1.0 

methylparaben 0.1 

menthol 0.5 

aqueous sorbitol solution (70% concentration) 10.7 

water 16.2 



Total 100.0 

[0021] 

[Actual Example 10] 

Toothpaste Composition 



tricalcium phosphate 35.0% 

aluminum hydroxide 1 0.0 

glycerin 20.0 

propylene glycol 5.0 
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lauryl sodium sulfate 1 .0 

carrageenan 0.3 

methylparaben 0.1 

menthol 0.6 

aqueous sorbitol solution (70% concentration) 2.0 

water 26.0 



Total 100.0 



[0022] 

[Actual Example 11] 

Toothpaste Composition 

hydroxy apatite 0.1% 

ethyl alcohol 10.0 
lauryl sodium sulfate 1 .0 

glycerin 2.0 
menthol 0.4 

aqueous sorbitol solution (70% concentration) 16.5 
collagen 0.1 

water 69.9 



Total 100.0 

[0023] 

[Actual Example 12] 

Toothpaste Composition Containing Antibacterial Hydroxyapatite 
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(1) Preparation of Antibacterial Hydroxyapatite 

10.0 g of hydroxyapatite and 0.2 g of silver nitrate are added to 100 mL of 
distilled water with stirring. The product that forms is washed thoroughly with distilled 
water and dried to obtain antibacterial hydroxyapatite containing about 1% of silver. 

[0024] 

(2) Preparation of a Toothpaste Composition 

The aforementioned antibacterial hydroxyapatite was used to prepare a toothpaste 



composition with the ingredients given below. 

calcium carbonate 29.0% 
antibacterial hydroxyapatite 1 .0 

glycerin 25.0 

propylene glycol 1 0.0 
polyethylene glycol 6.0 
lauryl sodium sulfate 0.5 
hydroxyethyl cellulose 1 .0 

aqueous sorbitol solution (70% concentration) 0.2 
methylparaben 0 . 1 

menthol 0.5 

water 26.7 



Total 100.0 

[0025] 

[Actual Example 13] 

Toothpaste Composition Containing Antibacterial Tricalcium Phosphate 
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(1) Preparation of Antibacterial Tricalcium Phosphate 

50.0 g of tricalcium phosphate, 1.0 g of copper nitrate, and 6.9 g of zinc nitrate 
are added to 500 mL of distilled water with stirring. The product that forms is washed 
thoroughly with distilled water and dried to obtain antibacterial tricalcium phosphate 
containing about 0.5% of copper and about 3.0% of zinc. 

[0026] 

(2) Preparation of a Toothpaste Composition 

The aforementioned antibacterial tricalcium phosphate was used to prepare a 
toothpaste composition with the ingredients given below. 



calcium hydrogen phosphate 20.0% 

antibacterial tricalcium phosphate 14.0 

glycerin 19.6 

propylene glycol 10.0 
lauryl sodium sulfate 1 .0 

carrageenan 0.4 
para-hy droxybenzoic acid ester 0 . 1 

spearmint 0.6 
aqueous sorbitol solution (70% concentration) 8.4 

water 25.9 



Total 100.0 

[0027] 

[Actual Example 14] 

Bonding Efficacy Test for Dentin Microtubules 
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(1) For the Use of Hydroxyapatite 

The toothpaste of Actual Example 2 was used to carry out a bonding efficacy test 
for dentin microtubules. A human lower molar was used as the test tooth. The enamel 
surface on the lingual side was subjected to scraping with an X-acto-type knife and then 
polished with #400 and #600 emery paper under running water to obtain a smooth dentin 
surface. After the surface was polished, the tooth was immersed in a decalcification 
solution (0.1 M lactic acid, 500 mg/L hydroxyapatite, adjusting the pH to 4.8) and 
allowed to stand at 37°C for 30 hours. The tooth was then washed with distilled water, 
dried, and used as the test tooth. 

[0028] For the purpose of comparison, hydroxyapatite powder with particle 
diameters of less than 1.0 |am, in the range of 1.0-5.0 |im (average particle diameter 2.0 
|am), or greater than 5.0 |im were used to prepare toothpastes with the composition of 
Toothpaste 2. These toothpastes and artificial saliva were used to obtain slurries that 
contained 10% by weight of the toothpaste. The test tooth was placed in these slurries at 
37°C for 10 hours. After being washed with distilled water, the test tooth was dried at 
room temperature. The dentin surface was gold-coated using a conventional procedure 
and examined under a scanning electron microscope (to be called SEM hereafter). 

[0029] Photos of the examined surfaces are shown in Figures 1 and 2. "(a)" of 
Figure 1 is an SEM photomicrograph obtained when the toothpaste (blank) that had the 
same composition as that of Actual Example 2 but contained no hydroxyapatite was used. 
The pores seen on the surface are dentin microtubules, "(b)" of Figure 1 shows the test 
results obtained when the toothpaste of Actual Example 2 containing hydroxyapatite 
powder with particle diameters of less than 1 .0 |im was used. It can be seen from these 
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photos that when the hydroxyapatite with particle sizes of less than 1 .0 jam was used, 
sealing of the dentin microtubules did not really progress, "(c)" of Figure 1 shows the 
test results obtained when the toothpaste containing hydroxyapatite powder with particle 
diameters in the range of 1.0-5.0 [im (average diameter 2.0 |im) was used and indicates 
that the dentin microtubules on the surface were sealed and that the dentin surface was 
coated uniformly and densely by a sediment of hydroxyapatite. 

[0030] "(a)" of Figure 2 shows the test results obtained when the toothpaste 
containing hydroxyapatite powder with particle diameters of greater than 5.0 |im was 
used and indicates that the sealing of the dentin microtubules did not really progress. 
"(b)" of Figure 2 shows the test results obtained when the toothpaste of Actual Example 2 
containing hydroxyapatite powder with particle diameters in the range of 1.0-5.0 |im 
(average particle diameter 2.0 |am) and also containing 1.0% of collagen was used. It can 
be seen that the sealing of the dentin microtubules was best when a combination of 
hydroxyapatite with particle diameters in the range of 1.0-5.0 |im and collagen was used. 

[0031] 

(2) For the Use of Tricalcium Phosphate 

The toothpaste of Actual Example 8 was used to carry out the same test as 
described above. Photomicrographs of the examined surfaces are shown in Figures 3 and 
4. "(a)" of Figure 3 is an SEM photomicrograph obtained when the toothpaste (blank) 
that had the same composition as that of Actual Example 8 but contained no tricalcium 
phosphate was used. The pores seen on the surface are dentin microtubules, "(b)" of 
Figure 3 shows the test results obtained when the toothpaste of Actual Example 8 
containing tricalcium phosphate powder with particle diameters of less than 1.0 |im was 



19 



used. It can be seen from these photomicrographs that with the tricalcium phosphate with 
particle sizes of less than 1.0 |am, there was almost no progress in the sealing of the 
dentin microtubules, "(c)" of Figure 3 shows the test results obtained when the 
toothpaste containing tricalcium phosphate powder with particle diameters in the range of 
1.0-5.0 |Lim (average diameter 2.0 |am) was used and indicates that the exposed area of the 
dentin microtubules on the surface was almost completely repaired and the dentin surface 
was coated by a sediment of tricalcium phosphate. 

[0032] "(a)" of Figure 4 shows the test results obtained when the toothpaste 
containing tricalcium phosphate powder with particle diameters of greater than 5.0 |im 
was used and indicates that there was almost no progress in the sealing of the dentin 
microtubules, "(b)" of Figure 4 shows the test results obtained when the toothpaste of 
Actual Example 8 containing tricalcium phosphate powder with particle diameters in the 
range of 1.0-5.0 |im (average particle diameter 2.0 \xm) and also containing 5.0% of 
collagen was used. It can be seen that the sealing of the dentin microtubules was best 
when a combination of tricalcium phosphate with particle diameters in the range of 1 .0- 
5.0 ^m and collagen was used. 

[0033] 

[Actual Example 15] 

Evaluation of Efficacy Against Hyperesthesia 
(1) For the Use of Hydroxyapatite 

30 test subjects were asked to brush their teeth at least twice a day at random 
using the toothpaste shown in Actual Example 2. 120 teeth of these test subjects were 
used as the test teeth and their response to air gun stimulation, water gun stimulation, and 
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abrasion stimulation were evaluated before, and one week, two weeks, and one month 
after the use of the toothpaste according to the test scores given below. The 
hydroxyapatite used had particle diameters in the range of 1.0-5.0 |am. 
Score Evaluation Standard 

0 no pain 

1 mild pain 

2 severe pain 

The test scores obtained and the shift in the score are summarized in Table 1 . The 
results indicate that the use of the toothpaste of the present invention was effective 
against the various stimulations used. 

[0034] 

[Table 1] 

TABLE 1. EFFICACY AGAINST HYPERESTHESIA (AT THE TIME OF USE 
OF HYDROXYAPATITE) 



Test Item 


Clinical Test Score Before and After Use 


before use 


one week after 


two weeks after 


one month after 


air gun stimulation 


3.9 ±4.95 


2.10 ±2.24 


1.56±2.10 


1.02 ± 1.02 


water gun stimulation 


2.82 ±3.95 


2.50 ±2.14 


1.46 ±2.10 


0.92 ± 1.82 


stimulation by 
abrasion 


2.90 ±2.95 


2.40 ± 1.94 


1.96±2.10 


1.42 ± 1.62 



[0035] 

(2) For the Use of Tricalcium Phosphate 

30 test subjects were asked to brush their teeth at least twice a day at random 
using the toothpaste shown in Actual Example 8. 120 teeth of these test subjects were 
used as the test teeth and their response to air gun stimulation, water gun stimulation, and 
abrasion stimulation were evaluated before, and one week, two weeks, and one month 
after the use of the toothpaste according to the test scores mentioned above. The 
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tricalcium phosphate used had particle diameters in the range of 1.0-5.0 \xm. 
[0036] 
[Table 2] 

TABLE 2. EFFICACY AGAINST HYPERESTHESIA (AT THE TIME OF USE 
OF TRICALCIUM PHOSPHATE) 



Test Item 


Clinical Test Score Before and After Use 


before use 


one week after 


two weeks after 


one month after 


air gun stimulation 


4.40 ± 4.74 


2.61 ±3.51 


2.06 ±2.85 


1.52 ± 1.72 


water gun stimulation 


3.22 ±4.13 


2.91 ±3.12 


1.96 ±2.74 


1.62 ± 1.92 


stimulation by 
abrasion 


3.55 ±3.15 


3.02 ±2.54 


2.46 ±2.41 


1.72 ± 1.31 



[0037] The results obtained from Actual Examples 14 and 15 indicate that 
hydroxyapatite and tricalcium phosphate with particle diameters in the range of 1.0-5.0 
|im are effective against dentin hyperesthesia and the effect can be increased further by 
the concomitant use of collagen, especially for hydroxyapatite. 

[0038] 

[Effect of the Invention] In accordance with the present invention, compositions 
for hyperesthesia capable of effective prevention and treatment of dentin hyperesthesia 
and strengthening of the periphery of the dentin can be obtained. 

[Brief Explanation of the Figures] 

[Figure 1] "(a)" of Figure 1 is a photomicrograph (2000x) of the dentin when a 
toothpaste containing no hydroxyapatite (blank) was used, "(b)" of Figure 1 is a 
photomicrograph (2000 x) of the dentin when a toothpaste containing hydroxyapatite 
powder with particle diameters of less than 1 .0 |im was used, "(c)" of Figure 1 is a 
photomicrograph (2000 x) of the dentin when a toothpaste containing hydroxyapatite with 
particle diameters in the range of 1.0-5.0 [xm was used. 

[Figure 2] "(a") of Figure 2 is a photomicrograph (2000x) of the dentin when a 
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toothpaste containing hydroxyapatite with particle diameters of greater than 5.0 |am was 
used, "(b)" of Figure 2 is a photomicrograph (2000x) of the dentin when a toothpaste 
containing hydroxyapatite with particle diameters in the range of 1.0-5.0 |im and also 
containing collagen was used. 

[Figure 3] "(a)" of Figure 3 is a photomicrograph (2000x) of the dentin when a 
toothpaste containing no tricalcium phosphate (blank) was used, "(b)" of Figure 3 is a 
photomicrograph (2000 x) of the dentin when a toothpaste containing tricalcium 
phosphate powder with particle diameters of less than 1.0 ^im was used, "(c)" of Figure 3 
is a photomicrograph (2000 x) of the dentin when a toothpaste containing tricalcium 
phosphate with particle diameters in the range of 1 .0-5.0 |im was used. 

[Figure 4] "(a)" of Figure 4 is a photomicrograph (2000x) of the dentin when a 
toothpaste containing tricalcium phosphate with particle diameters of greater than 5.0 |im 
was used, "(b)" of Figure 4 is a photomicrograph (2000x) of the dentin when a 
toothpaste containing tricalcium phosphate with particle diameters in the range of 1.0-5.0 
|im and also containing collagen was used. 
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[Figure 2] Photomicrographs used instead of a figure. 




[Figure 1] Photomicrographs used instead of a figure. 
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[Figure 3] Photomicrographs used instead of a figure. 




[Figure 4] Photomicrographs used instead of a figi 
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